Examination of phenylalanine microenvironments in proteins by second-derivative absorption spectroscopy.
We have employed near ultraviolet derivative absorption spectroscopy to study the microenvironments of phenylalanine residues in proteins. The use of second-derivative uv spectra in the 250- to 270-nm range effectively suppresses spectral contributions from tryptophan and tyrosine residues. Fitting a polynomial to the numerically calculated second-derivative spectrum allows precise determination of the position of the negative derivative peak near 258 nm. This position is shown to be correlated with the polarity of the microenvironments of phenylalanine residues. This approach allows monitoring of changes in the state of phenylalanine side chains during folding/unfolding of the proteins. In addition, this method permits perturbation of protein samples with ethylene glycol to be used to establish the relative degree of solvent exposure of protein phenylalanine.